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and agficultural field men of the du Pont Company and its 
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It also gives reports of results obtained with products 
developed by these companies in the field whether the 
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Certain work done by agricultural stations on their own 
ve amy and other matters of interest in the agricultural 
ield. 
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NEW COMBINED SPRAY FOR CITRUS TREES 
CONTAINS ETHYL MERCURY OLHATE IN OIL 





EDITOR'S NOTE:- The gratifying results in the control of 
certain insects which attack citrus trees, discussed here, 
cannot but be of interest to citrus fruit growers every- 
where, though the experimental work described by Dr. W. H. 
Tisdale was carried on in Florida and with a view to meet- 
ing conditions in that State. 


By W. H. Tisdale, Director, Pest Control Division, 
Grasselli Chemical Company, Cleveland, Ohio. 


Citrus groves in the gulf coast states are subject to heavy damage 
due to the attacks of scale and other insects and fungous diseases, 
especially scab and melanose. The need for a satisfactory combined 
spray for the control of these pests was called to the attention 

of the du Pont Company by the Walker Fertilizer Company of Orlando, 
Florida, several years ago. For the past five years these organ- 
izations have cooperated in a joint program of research with the 
purpose of developing a more satisfactory spray for the purpose. 


Considerable injury has been caused to citrus in Florida, due to 
the use of unsuitable oils for scale control. lLime-sulphur and 

copper sprays likewise have a tendency to injure the trees after 
repeated use, 


The problem of pest control on citrus trees is complicated due to 
the fact that the citrus scale insects are parasitized by fungi, 
commonly known to the growers as "friendly fungi." In spraying 
for the control of scale and melanose, the fungi that parasitize 
the trees a high percentage of the "friendly fungi" likewise are 
killed. The “friendly fungi" have a tendency to spread back over 
~the trees readily once the fungicide is gone or reduced to dosages 
that are not toxic. The copper fungicides remain on the trees for 
long periods after application and prevent the recurrence of the 
"friendly fungi," thus necessitating additional applications of 
oil for the control of seale insects which spread rapidly under 
such conditions. In ordinary seasons scale and melanose in- 
fections are more or less periodic and it is not necessary for 

a fungicide to remain for long periods on the trees if applica- 
tions are properly timed. 


" Definite progress has been made in the development of a satisfac- 
tory combined spray. An oil emulsion containing ethyl mercury 
oleate, a highly effective fungicide, and certain wetting and pen- 
etrating agents has been developed through extensive laboratory 
and field investigations which are being continued with the pur- 
pose of further improvement. 




















A stable oil emulsion containing carefully selected oils, and ad- 
justed to produce satisfactory spreading and coverage of foliage 
and fruit, has been found to be more satisfactory than the weak or 
quick breaking emulsions and emulsifyable oils. Very satisfactory 
scale control has been obtained with this oil. The concentrate 

is a free flowing product containing sixty percent oil and 0.51 
percent ethyl mercury oleate. For spraying it is diluted one to 
sixty in waters free from sulphur which reacts with the mercury 

to render it ineffective. 


The ethyl mercury oleate if applied at the proper time is effec- 
tive in the control of scab and melanose. Fruit fall due to stem 
end fungus infections has been reduced to a marked degree in some 
cases. In spraying for scab control application should be made 
just before growth begins in the spring. This application and one 
or more sprays following petal fall are necessary for melanose 
control. Further study is needed to determine proper time of ap- 
plication, and number of applications needed under different sea- 
sonal conditions. 


The ethyl mercury oleate being slowly volatile is dissipated 
within a few weeks at most, permitting the recurrence of the 
"friendly fungi" which hold the scale insects in check. 


Citrus trees sprayed with this emulsion have been remarkably 
free from oil injury. In many groves there has been an apparent 
stimulation of twig and leaf growth and the trees present a more 
vigorous appearance. The set of fruit is often better than that 
on unsprayed trees or trees given different treatment. 


The experimental results and the results of two years commercial 
use of the product are encouraging. Investigations are under way 
for further improvement in the prcduct and for adapting modifica- 
tions of it for use on citrus trees in other regions and for a 
dormant spray for deciduous fruits. 











DIFFERENT TYPES OF SEED GRAIN DISINFECTANTS | 
AND FACTORS TO BH CONSIDERED WHEN SELECTING 





By Gilbert F. Miles, Director of Research, 
Bayer-Semesan Company, Wilmington, Del. 


Grain growers all over the world spend millions of dollars every 
year in the purchase of chemicals for disinfecting seed grains 

to avoid losses from smuts and other seed-borne diseases. The 
selection of the disinfectant to be used on their individual farms 
is a far more important problem than most farmers realize. 


Chemicals used for treating seed vary widely with respect to their 
cost, diseases controlled, effectiveness, seed injury, methods of 
application, stabiilty, effect on the grain drill, and effect on 

the operator himself. No single chemical combines the best features 
of all the others, or, in other words, there is no "best seed treat- 
ment," although unquestionably some are better than others. 


The purpose of this article is merely to point out in a general way 
some of the more important qualifications which growers will find 
it profitable to consider in selecting seed treating chemicals. 


Liguid or dust? -- Disinfectants commonly used for the treatment 
of seed grains are of two general types. First, there are the 
liquid treatments in which the disinfecting chemical is dissolved 
in water by the manufacturer or by the farmer. The other type of 
disinfectant is purchased by the farmer as a dust and applied in 
that form to the seed. 





Neither type - liquid or dust - has any outstanding superiority 
over the other. Under some conditions certain dust treatments , 
may be more suitable than certain liquid treatments, and the re- 
verse is equally true. The selection of a seed disinfectant, 
therefore, cannot be decided on a mere "liquid or dust" basis. 
Other factors are much more important. 


Cost per Bushel of Seed Treated -- If the cost of treating a bushel 
of seed were the only consideration, the liquid treatments would 
be the first choice. However, since the difference in the cost 

of the liquid and the dust treatments is in some cases only a cent 
or so per bushel, the advantage of the wet treatments in this re- 
spect is negligible by comparison with other much more important 
features mentioned below. 





Diseases Controlled -- The first fact for the farmer to consider 
in selecting a disinfectant for his seed grain is the nature of 
the probable diseases to be controlled. Grain growers should 
familiarize themselves with the crop diseases likely to occur in 
their fields. The kind of seed, whether wheat, oats or barley, 
and the diseases to be controlled should be carefully considered 
in making the selection. For example, some disinfectants give 
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almost perfect control of the stinking smut of wheat but very poor 
control of oats smut. Other chemicals control the covered smut of 
parley but are only partially effective against the destructive 
barley stripe disease. 


Some disinfectants control only one or two diseases while others are 
equally effective against half a dozen or more. Some can be used 
on only one kind of grain and others on all three major grains. 


Seed injury -- Obviously a good seed treatment should provide pro- 
tection against disease organisms without seriously injuring the 
seed or reducing the yield. For example, there would be no object 
in controlling five percent smut in wheat with a chemical which in- 
jured seed so that the yield was reduced ten percent. And that 
example is by no means far-fetched. Experimental evidence and the 
observation of many interested in grain growing indicate that 
undoubtedly many farmers are treating their seed year after year 
by methods which, through injury to the seed, seriously reduce 
their yields and profits. 





In general, liquid treatments are more apt to cause injury to seed 
grains than dust treatments. lowever, the latter can by no means 
be considered harmless to the seed, especially if applied in ex- 
cessive dosages. 


Methods of application -- Although the application of disinfectants 
to seed is @ relatively simple operation, it is well to consider the 
facilities and equipment necessary for treating the seed. Liquid 
treatments are usually applied either by soaking the seed in vats 

or tubs, or by sprinkling the seed and raking or shoveling it over 
to insure thorough wetting. 





Dust treatments which are insoluble and non-volatile (without appre- 
ciable odor) require more time and care in applying than do those 
dusts whose active ingredient is soluble and volatile. For the for- 
mer it is necessary to cover the surface of every seed very thoroughly 
with the dust. Ordinarily this requires the use of a rotary seed 
treater. The volatile products, on the other hand, depend on vapors 
to penetrate the pile of treated seed and accomplish the disinfec- 
tion in this way. These latter products may be applied somewhat 
more rapidly and with less trouble by the seed treater method or by 
means of a scoop shovel on any grain-tight floor. 


Effect on the Grain Drill -- Liquid treatments cause swelling of 

the grain and a reduction in the amount of seed sown per acre unless 
care is taken to increase the drilling rate, which usually involves 
some trouble and much guess work. 





Some dust treatments especially those requiring the application of 
two to four ounces of dust per bushel of seed, also reduce the drill- 
ing rate. Those which are applied in much smaller amounts permit 
the treated seed to pass through the drill equally as well as un- 
treated seed and, therefore, do not necessitate any drill adjustment. 
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During damp weather certain types of dusts tend to cake or harden 
‘around the working parts of the drill and are often responsible 
for drill breakage. Other dusts are entirely free from this ob- 


jection. 


Stability or Keeping Qualities -- Since dealers selling seed dis- 
infectants often carry a portion of their stock over from one 
season to the next, it is important for the purchaser to know that 
the chemicals he buys are of recent manufacture or that they are 
of such a nature that they would not be likely to deteriorate on 


the dealer's shelf. 





Poisonous Properties -- All seed grain disinfectants are poisonous 
if inhaled or swallowed in large amounts. A little common sense ex- 
ercised in handling them makes their use in treating seed a com- 


paratively safe operation. 





To avoid inhaling excessive amounts of the dusts it is well to do 
the treating job out-of-doors or in a room with good ventilation 
through at least two open doors or windows. As a further precau- 
tion use a simple mask made by tying a folded piece of dry cheese- 
cloth, muslin, or a handkerchief over the nose and mouth. This 
requires only a moment, involves no inconvenience, and may avoid 
annoying and unpleasant symptoms if not serious illness caused by 
inhaling excessive amounts of the chemicals. 


Sources of information -- Most of the state experiment stations in 
the larger grain growing states conduct tests every year by which 
they secure reliable information as to the relative merits of the 
various seed treatments offered to the farmer. Advice based on the 
results of these tests can be secured directly from the experiment 
stations or through the county agents. Similar information is avail- 
able at the United States Department of Agriculture, Washington, D. C. 

















DISCOVERY AND DEVELOPMENT OF FORMALDEHYDE 
AND ITS APPLICATIONS TO SEED DISINFECTION 





EDITOR'S NOTE:- This is the first of three articles on 
agricultural uses of formaldehyde. Another of the series 
will appear in an early issue of the Agricultural News 
Letter. 


By I. L. Ressler, Entomologist, R. & H. 
Chemicals Department, E. I. du Pont de Nemours & Co. 


The chemical compound Formaldehyde, CH,O, was first discovered by 
Butlerow, a German chemist in 1835. He described the product as 
Methylene oxide and unfortunately failed to recognize the full 
meaning of his experiments even though he accurately described and 
published descriptions of polymerized formaldehyde, formaldehyde 
solution, formaldehyde gas, and most of the fundamental facts of 
formaldehyde chemistry. 


Hoffman, a German chemist working in England, is credited by most 
historians as the actual discoverer of formaldehyde in 1867. His 
main achievements in this field show that he was the first worker 
to prepare formaldehyde by the oxidation of methyl alcohol, the 
first to prove its structure and identify it as an aldehyde of 
methyl alcohol. 


The remarkable germicidal properties of formaldehyde were discovered 
by Loew, a German, in 1888 who was the first to employ it for this 
purpose. The first use for seed disinfection came in 1895 when 
Geuther, another German, introduced it. In the United States, 
Prof. Bolley of North Dakota advocated the use of formaldehyde for 
seed treatment in 1897. In the same year Arthur of Indiana called 
attention to its value for the treatment of seed potatoes. 


This gave rise to a series of investigations and the gradual intro- 
duction of formaldehyde in the agricultural field. Gradually it 
began to replace the older copper sulfate treatment. The World 
War, however, gave the greatest impetus to formaldehyde seed treat- 
ment because of copper shortage in many countries. The work and 
recommendations of Melhus of Iowa, Jones and Morse of Vermont, 
Stephens and Wolman of Oregon, Mackie and Briggs of California, 
Humphrey and Tappke of the U. S&S. Bureau of Plant Industry and many 
others supplied the farmer with practical applications in the field. 


Salmon and Wormald of Minnesota called attention in 1923 to the 
fact that injury from formaldehyde treatment is less serious than 
with other chemical treatments then in use, although Johnson of 
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England had previously shown this in 1913. In 1923 Gegenbauer, a 
German investigator, proved that the effectiveness of formaldehyde 
depended upon a chemical reaction with albuminoid bodies of the 
fungous cell. As early as 1906 McAlpine of New South Wales called 
attention to the fact that formaldehyde treated grain should be 
sown within 24 hours after treatment in order to obtain the maxi- 
mum efficiency. He claimed that decreased germination was due to 
the hardening effect of formaldehyde on the seed coat. The his- 
tory of the development of seed disinfection is interesting and 
the above record is only a partial account of this interesting 
field. Today formaldehyde is the most widely used and most econ- 
omical material used for seed disinfection. The acccunt below 
will be confined entirely to the treatment of seed grains. 


Seed treatment of Grain with Formaldehyde Solution 





Formaldehyde solution, a water white liquid should be used in seed 
treatment. To obtain the best results be sure to use a full- 
strength solution which should contain not less than 37¢ by weight 
of formaldehyde according to the U. S&S. Pharmacopoeia. 


Clean Seed Important 





All seed should be thoroughly cleaned and smut ball removed be- 
fore treating. Running through a fanning mill will remove light 
immature seeds, sick grains, weed seeds and trash. 


Methods of Treatment 





There are three standard methods of applying formaldehyde for 
seed treatment; 


(1) - Dip Treatment: Very effective for all grains when 
seed has been thoroughly cleaned as it assures abso- 
lute disinfection of each grain. 


(2) - Sprinkle treatment: The most popular and extremely 
effective method. 


(3) - Spray treatment: An easy method to apply but one which 
Should be used only for loose and covered smut of oats. 


Crops to be Treated 





Oats: - For loose and covered smuts use any of the three methods 
described below. 


Barley - For covered smut use the Dip or Sprinkle method. 
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Rye - For stem smut, Dip or Sprinkle. 


Wheat - Apply Dip or Sprinkle method to control stinking smut, some- 
times called bunt of wheat. 


These methods will also destroy the spores of flag smut carried on 
the seed. Crop rotation and the use of better varieties of seed, 
which are resistant to flag smut, are recommended in controlling 
this disease. 

Millet - For smut of this grain apply Dip or Sprinkle method. 


Sorghum - Loose and covered kernel smuts of sorghum can be con- 
trolled by using either Dip or Sprinkle Method. 


Flax - Seed-borne flax wilt. Apply Dip or Sprinkle method. 


Directions for Treating 





(1) - Dip Treatment: Dip half-filled sacks of seed, tied at the 
top, into a solution of one pound formaldehyde to 40 gallons 
of water until seed is thoroughly wetted. Drein and dry the 
seed two hours to overnight, then sow moist seed immediately 
in moist soil or spread out thinly to dry and aerate until 
ready for sowing. 


Sprinkle Treatment: Sprinkle seed with a solution of one 
pound formaldehyde to 40 gallons water. Cover grain two 
hours or overnight with canvas or blankets which have been 
treated with a 1-40 formaldehyde solution. Seed should be 
sown immediately thereafter in moist soil. It is advisable 
to plant the day following treatment because there is danger 
that germination may be arrested if too long a time is al- 
lowed to elapse before seeding. 


Spray Treatment: Use an ordinary hand sprayer filled with 
8, solution of one pound formaldehyde to one pint of water. 
Spray grain constantly as it is shovelled from one pile to 
enother. The seed should be covered and allowed to drain 
for two hours or overnight and should then be sown in moist 
soil, preferably the day after treating. 








WILDLIFE CONSERVATION LINKED WITH PROBLEM 
OF RETIREMENT OF VAST AREAS OF FARM LANDS 





EDITOR'S NOTH:- As a@ contribution to a better understanding 
of the essential place the wildlife conservation phase of 
land utilization has in the solution of the general farm 
problem, we are glad to present here abstracts from the 
Report of the Secretary of Agriculture for 1934. Further 
interesting information on the subject of game on the farm 
is given in an article, "Gun Fodder," by J. N. Darling, 
Chief, Bureau of Biological Survey, Department of Agri- 
culture. Mr. Darling's article was printed in the Decem- 
ber number of the Country Gentleman. 


"The land utilization program affords a long-awaited opportunity to 
restore and increase valuable forms of American wildlife through the 
establishment of an extensive system of waterfowl refuges and the 
improvement of environmental conditions for the birds. Millions of 
acres of land and water that originally produced an abundance of 
game, fur bearers, and fish were destroyed, so far as these resources 
were concerned, wnen subjected to unsuccessful agricultural operations. 
This factor has been one of the most important of all the causes that 
have contributed to the rapid decrease of wildlife during the past 
half century. The restoration of these tracts to productiveness in 
terms of forests and wildlife is a principal and worthy objective of 
the land-utilization program. 


"Under the restoration plan, $8,500,000 of emergency funds has been 
set aside for use by the Bureau of Biological Survey for the acquisi- 
tion, development, and administration of wildlife refuges. Surveys 
have been completed or are under way on such tracts as are situated 
along the principal flight lanes of the migratory wild fowl. Acqui- 
sition has already begun. 


"One million dollars from emergency relief funds has been set aside 
by the Executive order for the acquisition of migratory wild-fowl 
refuges. One and one-half million dollars of the funds provided for 
the withdrawal of submarginal lands will be devoted to the acquisi- 
tion of tracts peculiarly suitable for the production of waterfowl, 
fishes, and fur-bearing animals. Other submarginal tracts which, while 
not so well adapted to acquatic life, can be developed to meet the 
vital requirements of upland game species will be purchased direct 

by the Submarginal Land Committee and turned over to the State con- 
servation agencies for administration as wildlife sanctuaries or dem- 
onstration areas. Three and one-half million dollars of drought re- 
lief funds will be used to purchase lands adaptable for wildlife sanc- 
tueries within the drought regions and 24 million dollars of Public 
Works funds will be available for engineering operations to restore 
and control water levels, to stop soil erosion, and to improve, food 
and other environmental conditions on Federal wildlife refuges." 











VALUE OF UREA IN TOBACCO FERTILIZERS 
HMONSTRATED BY NORTH CAROLINA TESTS 





EDITOR'S NOTE:- Below is given a summary of the results 
of experiments which indicate that Urea can replace one- 
half of the natural organics in tobacco fertilizers. 


During 1930 H. Y. Floyd, tobacco specialist of the North Carolina 
Agricultural Extension Service, conducted ten tobacco fertilizer 
demonstrations in which urea was compared with a high grade natural 
organic as a source of nitrogen for tabacco. The demonstrations 
were conducted in cooperation with leading farmers. In all cases 

a 4-8-6 fertilizer, ammonia basis, was applied at the rate of 1,000 
pounds per acre. At harvest the tobacco was carefully graded, 
weighed and its commercial value determined. The average results 
of ten demonstrations in which urea replaced blood, recognized as 
one of the best natural organics, follow: 


Urea vs. Dried Blood 





One thousand pounds 4-8-6 per acre. One fourth of 
the nitrogen from nitrate of soda, one-fourth from 
ammonium sulfate, one-fourth from cottonseed meal 

and one-fourth from urea or blood. Average of ten 


demonstrations: 
Urea Blood 
Yields, Pounds per Acre 1,280 1,249 
Value, Dollars per Acre 189.38 187.57 


These data show that a fertilizer in which twenty-five percent 

of the nitrogen was derived from urea was slightly superior to 

a fertilizer which was identical in all respects except that 
twenty-five percent of the nitrogen was derived from dried-blood. 
In seven of the ten trials the fertilizer containing urea produced 
the higher yield and in six of the ten trials it produced tobacco 
having the greater value per acre. The differences indicated in 
favor of urea are not large end are probably within the limits of 
experimental error. However, it is certainly demonstrated that 
urea can replace one-half of the high grade natural organics in 
tobacco fertilizers without reducing the quality or efficiency 

of the fertilizer. 
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WILD GAME AS A SOURCE OF INCOME FOR FARMERS 
TO BE DISCUSSED AT AMERICAN GAME CONFERENCE 





It is, of course, a recognized fact that many farmers must supple- 
ment income derived from growing crops and other activities with 
revenue from new sources. But that marginal or submarginal land 
utilization offered possibilities of increasing farm income was 
hardly thought of until studies and investigations of uses of 
otherwise unproductive land for wildlife refuges and for hunting 
game were undertaken by Federal agencies, conservationists, sports- 
men's organizations and others interested in game birds, game 
animals, and birds and animals of non-game classification. 


In view of the importance of utilizing profitably many millions of 
acres of land which have been withdrawn from cultivation, various 
angles of making use of such land will be discussed at the American 
Game Conference, January 21, 22 and 23, Hotel Pennsylvania, New 
York City. 









A feature of the Conference will be a game management symposium. 
Among the more interesting topics to be discussed in this symposium 
are: “Game Management Progress Since the Game Policy Was Adopted 
in 1930;" "Progress Reports on Farmer-Sportsmen Cooperative Proj- 
ects;" "Wild Game Management versus Artificial Propagation; " 

"What Basis Essentials Should a Game Management Survey and Plan 
Include;" "Wildlife Management Plans for Federal Lands," and 
"Rederal Game Management Assistance for the States." 













The Conference is the most important of its kind held anywhere 
in the world. It is sponsored by the American Game Association, 
Washington, D. C. The proceedings are open to anyone who cares 

to attend. Usually, there are from four to six hundred men and 
women present. Those participating include representatives of 
various departments of the United States Government, game commis- 
sioners of states, conservationists, farm organization representa- 
tives, sportsmen, game breeders and others from practically every 
state of the Union and Alaska. Canada is always well represented 
and occasionaliy Mexico sends delegates. On at least one occasion, 
Japan had a representative present and at times England has had 
speakers on the program. 



















Copies of the Conference program may be obtained from Seth Gordon, 
President, American Game Association, Investment Building, Wash- 
ington, D. OC. 





THE SUCCESSFUL BLASTING OF A DITCH IN FROZEN GROUND 
POINTS TO POSSIBILITIES OF WINTER USES FOR DYNAMITE 





EDITOR'S NOTE;- This article is presented solely as a 
report of an interesting development in the use of ex- 
plosives and is not intended to advocate the practice 
of blasting frozen ground; at least, until such time 
as agricultural engineers and explosives experts have 
evolved a standard of procedure. Winter blasting 
would not be possible except for the fact that low- 
freezing dynamites make such work practicable. 


The successful use of dynamite to blast a ditch in hard frozen 
ground in Maine early in 1934, leads agricultural engineers who 
are familiar with the operation to believe that this opens up im- 
portant possibilities in agricultural, no less than in construc- 
tion, fields. It was one of the first, if not the very first, 
time that ditch blasting in winter ever was attempted. 


Curiously enough, it was discovered that it required less dynamite 
to displace the frozen earth than is necessary to blast wet ground 


or dry soil. 


Explosives experts explain that frozen ground confines the expand- 
ing gases, generated by the detonation of a high explosive, better 
than can ground which is not so hard and that the shattering ef- 
fect is greater because far less of the force of the explosion is 
absorbed by cushioning, as is the case where a blast is put off in 


soggy or more or less friable earth. 


Ditching dynamite of 50 percent strength was loaded in holes three 
feet deep and spaced on two-foot centers in a single row. One 
stitk to a hole was used. Hach cartridge was primed with an elec- 
tric blasting cap and the holes were wired in series to permit 
the electrical shooting of a section of ditch at each shot. This 
method made a ditch eight feet wide at the surface, three feet 


deep, and two feet wide at the bottom. 


It was necessary, however, to remove from the ditch by hand labor 
many large chunks of frozen earth, and to level off the banks. As 
is well known, removal of material, by hand or other means, from 
a ditch blasted in ground which is not frozen is not required as 
the blast makes a clean job without spoil banks. Also, in wet 
grounds, a ditch of any length may be blasted with a single shot 
by the propagated method, requiring the priming of but one car- 
tridge with a blasting cap, or an electric blasting cap, as the 
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initial explosion detonates in extremely rapid succession all the 
other sticks of dynamite in a row or @ series of adjacent rows. 


Making holes is the most difficult part of frozen ground work, it 
is pointed out. Instead of the ordinary pinch bar, it is necessary 
to use a soft rock auger or drill. This is slow work in compari- 
son to pushing a hole in soft ground. 





DO YOU PRESERVE YOUR COPIES? 


As a convenience to readers, a semi-annual index of articles 
published in numbers of the AGRICULTURAL NEWS LETTER will be 
printed in the June and December issues. The index, it is 
hoped, will prove useful as a ready reference for readers who 
preserve copies of this publication. 





